Nuclear import and export functions in the different isoforms of the AUF1/heterogeneous nuclear ribonucleoprotein protein family.
The heterogeneous nuclear ribonucleoprotein D family of proteins also known as AUF1 consists of four isoforms implicated in both nuclear and cytoplasmic functions. The AUF1 proteins are largely nuclear but also are found in the cytoplasm and are thought to undergo nucleocytoplasmic shuttling. The nucleocytoplasmic distribution and potential shuttling activity of the individual AUF1 isoforms have not been previously studied in detail. Therefore, we characterized the nucleocytoplasmic transport of each of the heterogeneous nuclear ribonucleoprotein D/AUF1 isoforms. All four AUF1 proteins were found to undergo rapid nucleocytoplasmic shuttling in a manner that is transcription-independent, carrier-mediated, and energy-requiring. Nucleocytoplasmic shuttling of the AUF1 proteins is shown to utilize a novel arrangement of nuclear import and export signals. Mutagenesis of the AUF1 proteins and fusion of polypeptides to a green fluorescent protein reporter demonstrated that a nuclear import signal is located in the C-terminal domain of the protein and is found only in the two smaller isoforms. Further mapping demonstrated that nuclear export is facilitated by sequences in AUF1 exon 7 found in the C-terminal domain of the two larger AUF1 isoforms. A subset of AUF1 proteins are shown to directly interact in vitro using purified recombinant proteins and in vivo in the absence of RNA. These results suggest that nuclear import of AUF1 is facilitated by sequences found only in the two smaller isoforms and that nuclear export is facilitated by sequences (exon 7 and the C-terminal domain) found only in the two larger isoforms. This novel arrangement of signals might represent a mechanism to assure co-shuttling of a subset of AUF1 proteins that interact in a heterocomplex.